Regulation of transglutaminase 1 gene expression by 12-O-tetradecanoylphorbol-13-acetate, dexamethasone, and retinoic acid in cultured human keratinocytes.
Transglutaminase 1 (TG1) is an enzyme that is expressed at the late stage of terminal differentiation of keratinocytes and catalyzes the epsilon-(gamma-glutamyl)lysine cross-linking reaction to form a highly insoluble cell envelope. To elucidate the mechanism of TG1 gene expression in keratinocytes, we examined the effects of 12-O-tetradecanoylphorbol-13-acetate (TPA), dexamethasone, 1,25-dihydroxyvitamin D3, and retinoic acid on the levels of TG1 mRNA in cultured normal human epidermal keratinocytes (NHEK). Treatment of NHEK with TPA, up to 10 nM, markedly increased the levels of TG1 mRNA in a dose-dependent manner. The effect by treatment with 1 nM TPA reached a peak after 16 h of incubation (20-fold above the basal level). In contrast, phorbol had no effect on TG1 gene expression. The induction of TG1 mRNA expression by TPA was inhibited by 1-(5-isoquinolinylsulfonyl)-2-methyl-piperazine (H-7) and staurosporine. Dexamethasone at a concentration of 1 microM also increased the TG1 mRNA levels, but the maximum induction was observed (3-fold above the basal level) after 72 h of incubation. The effect of dexamethasone was not suppressed by H-7. Moreover, 1 microM of retinoic acid completely inhibited the induction of TG1 mRNA by both TPA and dexamethasone. 1,25-Dihydroxyvitamin D3 showed no effect on the TG1 mRNA levels. From these results, we suggest that the expression of TG1 gene may be upregulated by protein kinase C and glucocorticoid receptor systems and down-regulated by the retinoic acid receptor system.